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(57) Abstract: 

PURPOSE: To improve the display contrast and visual 
angle characteristics of the display color without 
decreasing the front view contrast by controlling the 
spectrum dispersion of refractive index anisotropy of an 
optical anisotropic element to be smaller than the 
spectrum dispersion of the refractive index anisotropy of a 
TN liquid crystal. 

CONSTITUTION: This liquid crystal element consists of a 
liquid crystal cell having a TN liquid crystal with 90° tilt 
angle held between electrode substrates, two polarizing 
elements disposed on both sides of the liquid crystal cell, 
and an optical anisotropic element between the liquid 
crystal cell and the polarizing element. The spectrum 
dispersion of the refractive index anisotropy of the optical 
anisotropic element is controlled to be smaller than the 
spectrum dispersion of the refractive index anisotropy of 
the TN liquid crystal. Namely, by arranging the optical 
anisotropic element between the polarizing plate and the 
liquid crystal cell, this optical anisotropic element acts like 



a double refractive material which increases deviation of 
light with increase of the incident angle of the light to the 
optical axis. By this method, decrease in the contrast for 
oblique incident light is prevented and the visual angle 
characteristics are improved as well as the front view 
contrast is improved. 
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Japanese Laid-Open Patent Publication No. 8-101381/1996 
(Tokukaihei 8-101381) (Published on April 16, 1996) 

(A) Relevance to claim 

The following is a translation of passages related 
to claims 1 and 15 of the present invention. 

(B) Translation of the relevant passages. 

[CONSTITUTION] A liquid crystal display element. . . , being 
characterized in that the spectrum dispersion of the 
refractive index anisotropy of the optical anisotropic 
element is smaller than the spectrum dispersion of the 
refractive index anisotropy of the TN-type liquid 
crystal . 

[CLAIM 1] A liquid crystal display element, comprising: 
a liquid crystal cell formed by sandwiching TN-type 

liquid crystal of a twist angle of nearly 90° between two 

electrode substrates ; 

two polarization elements disposed so as to flank 

the liquid crystal cell; and 

at least one optical anisotropic element disposed 
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between the liquid crystal cell and the polarization 
elements , 

the liquid crystal display element being 
characterized in that the spectrum dispersion of the 
refractive index anisotropy of the optical anisotropic 
element is smaller than the spectrum dispersion of the 
refractive index anisotropy of the TN-type liquid 
crystal . 

[CLAIM 4] The liquid crystal display element as set forth 
in claim 3, being characterized in that 

the optical anisotropic element is composed of at 
least two layers having mutually different optical 
properties, 

at least one of the layers has optically negative 
uniaxiality and an optic axis normal to the film, and 

the at least other layer has optically negative 
uniaxiality and an optic axis angling from the normal to 
the film by 5° to 85°. 

[0026] We have found that compensation is effected with 
respect to all the rays of light in the visible region of 
spectrum by rendering the spectrum dispersion of the 
refractive index anisotropy of the optical anisotropic 
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element smaller than the spectrum dispersion of the 
refractive index anisotropy of TN-type liquid crystal. 
Such compensation effected with respect to all the rays 
of light in the visible region of spectrum has greatly 
reduced variations in color with viewing-angles . In the 
present invention, the spectrum dispersion, aLC, of the 
refractive index anisotropy of liquid crystal is defined 
as the ratio of retardations of a ray of light having the 
wavelength of 4 50 nm and a ray of light having the 
wavelength of 550 nm, i.e. Re ( A=450 nm) / Re (X=550 nm) , 
while the spectrum dispersion, aRF, of the refractive 
index anisotropy of optical anisotropic element is 
defined as Re (A=450nm) / Re ( X=55 0 nm) . In the present 
invention, the spectrum dispersion of the refractive 
index anisotropy of the optical anisotropic element being 
smaller than the spectrum dispersion of the refractive 
index anisotropy of TN-type liquid crystal means 
aRF < aLC . 

[0032] As a condition to greatly improve the viewing- 
angle characteristic, the optic axis of the optical 
anisotropic body, in accordance with the present 
invention, having negative uniaxiality and an angling 
optic axis angles from the normal direction of the sheet 
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surface preferably by 5° to 85°, more preferably by 10 ' 
to 40", and most preferably by 20° to 35°. Moreover, a 
condition is preferably met that 50£An-D£400 (nm) , where 
D is the thickness of the sheet and An is defined as 
An = n2 - nl . 
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